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[if i ] 

m i <?>m ^x^mzn tz^t m ^■sfrm-t z?cfrm^&t . 
mm^mznrzm^m^iz-o^T. mmm 2 ^m^-^m^m^^ ? h >i t >m-% < t 

[it ^ji 2 ] 

it ^ m 1 ie« <r> ytm ft n g \z & \^ x . 

mm^m 2 n fzitm^ ^ ^ mmm 2 com^x^m-t 2 co^m^&& 2 hizmz. 
tzz t-z^mt-t zytmitmm* 
[if 3 ] 

m 1 com^-x^mz ntz^tm 2 <^m^x^m Lxftm-t zytmm mmizis^x. 

m 1 (nit^x^mzntzKit^-zftm-t z>*5tm^&h . 

itoie^iK2 nrzytm^^-^^m^it^iz^m-f zK-m^m^&t . 

ttiie^m^ iirz-m^m^iz-o^x . mmm 2 com^-^m^w:^^ ? h >v t >Mta < t 

Die ti/cft sfxmmfrm 2 titz^tit ^^mmt^m-? z^m^& t 
^mx.rzz t^nmt-t ^ytmmmm.. 
[if *ji 4 ] 

If 1 & i~> L 3 <^v^-f ti^lcIBK<7)7tMfi^^lcfcv^T » 

ituism 1 <7>ft f M-t«m2 fitzm ^xih* z t-zn®. t-tzftmm mm. 
[if *ji 5 ] 

if ^Jl 4 tc!e(K<7)7fe]£ftilgT*£>o T . 
[If 6 ] 

m&m 5 icie^^^^ff t . mmytmmnufr ^ a Lxftmz ntz^tit 
^■^^m-t zit^mmmt -^m^rz^^m^ u\za\^x * mtat^m mm.it. 

mm^m Ltz^m^*. huicf M-mmm^ nrzit^^^^ytm^ tmmmM.mm^R 
f m^*^t??tm^t izfrm-tzytfrtia^&t . 

mmm 1 ^ytm^m^^\z & ^ xmmz nrz-mnm ¥^f Msstssifst . 
ttiiB^^iK^aic j: ix m 2 nrz'ffim.Mm <?)RF m^^^ts^tm^^mnm^iz^m 

tti ism 2 ^T^m^^^sic j: ix^mz tirzmnm^-^ r^y u > ^- hti^^^s 

> ^ - h fSi: 
[If ^JM 7 ] 

it ji<ji 5 icie®^7t^ff^g t . mm^^mmm^^^tirrMm^^Lxmm^ titz^tit 

mm^mLtzKm^^mstim^iz^m'tzKm^m^&t . 

mmftn&m^mz x o xmm 2 nrzmnm mtzF M-j«m2 tLtzm^-tmm 



mm-y a >i 9 ^mz * o x &m s nrz'm^mm<^ r f ft ^ > ^ > hts ^ 
> n > h t 

iiw it -z&mznrzft m 7^12^ m ^-etiL-rfiits*! ft ^ v£ t*> o 

H 1 -ft T ^ If $ tl tz K ft ^ llg i- * X t=- >v 7' t . 

note** as s ti^mMfi-^^-effl^jxKi-^. ^ >v 7' t . 

[ff^Jl 9 ] 

it ^ ji 8 \z mwi <o ytm m -n v£ t *> x . 
[it ^ji 1 0 ] 

m 1 com^x^m 2 ntzKit^^m 2 com^x^tm Lxir,m-t ^ytmmn^x^-y x. 
m 1 com ^x^m 2 ntzitm ^-zftm-tz * ^ v ~?° t . 
itiiie^iK^ titz^tit ^-^-Jj^mxxm^iz^m-? & v -? t . 
mm^mz tLfz-mMm ^iz-o^x. mmm 2 nm^^m®.®*^ ? h >v t >Mt£ < t ^3 
fr$uzm-& zmfc^^^ ? ^ >i commit -t & v t . 

ttiieeffl^jxK 2 ti^nttut t m 2 com ^ t *£n&-t& x^-y -ft. 
mmsj&z nrzm ^■xmizfrtk 2 ntz^tm ^co^^^m -? & ^ v -? t 

im^m 1 1 1 

If 8 =5:v^ L 1 0 cr>\->-fiifr\zmmcoy£mmJjji;X£>i x . 

mmm 1 commit, f M-m&m$nrz<$^-?$>z z t^mm t-tzitmm 
\mm% 1 2 ] 

m^m 1 nzmm<^ytmm^^x3h^x . 

ituiei?2<7Mf^-ii. ffiML-mmcoRF m^-x&z z t * nm. t -t % ytman s . 
[it ^ji 1 3 ] 

if 1 2 iciets^T'cMfiTra tc jc ->xmmF u-^^m znrzm^-te j= DfSuieiiM]K 
i<^)Rf m^x^mt<iirz*m^i£&m~fz ^ ^ v -?°t . 
mmftmz iirzytm^-it^m lx. mmF M-m^mznrzm^-z^tzytm^ t mmm 

Itl^RF it ^ * # t? 7t f I ^ t -y 7' i: . 

"T" -y 7' i: , 

Htiie^iK^ iifzwrnrnmcoR f m^^^ts^m^-^mmm^iz^m l . ?*yy ^ > 

h 1 1) X f y 7 t 

*m*.fzz titft'mt-? zK&mmi:, 

[If ^JM 1 4 ] 

if 1 2 icie«<50 7fca£f!7ri£ tc jc o T^ieF m-^^« <? ti^ft ^-fc j= ^SuieifMiK 

Htiiefe^^ ntz^tm^^i^m lt> mm^f ^-tc^in-t ^> x-r- -y 7' t . 

stiie^m^ ti^mMft -^^HuieF u-^^m ^nrzm^ t mmwmmm^ r f m^t tc 

tuie^m^ ntzF M-m^mm ^^mm-tz -j t . 

mmfrmz iirzffim.i&m<7>RF m^% > ^ > ^- K^f^^t 



* m ^ z z t ^ mm t -t z Jc&m?3 m « 



[000 1 ] 

it. m i <7>m^-iz «k zm&f&fr-zi&m-t *> z t iz «* t . a? 2 ^ft^-tc^-t 

[ 0 0 0 2 ] 

m 1 ^ff^-tc «k *> mm&nz nrzKm^* . ft <*>m 451 2 ^fi-^-ic «* o^sb 

ti ?7v£**l&0H $ tlTv^S (4f fflfclSK 1 ) . 
[ 0 0 0 3 ] 

L^U iff fF^S^ 1 <^HI 3 ic^ $ ti^T^Mfl^^lcfev^T tts f ^)AM-F DM^)fIf 
(Sl<?)<lf) tFM-FDMw ft ^ ( 3? 2 <?> fl ) <7>Mfe^ge^J &iff ft Jtm 1 <7>EI 6 ic 
^^tiTi^rt , 3<7>if£-. AM- F DM ft ^-^M'M'ilk^&flKfrte =fc VfflS^ 

»SA*^ii», FM-F DM<7)fIf ^tSt^oT, FM-FDMfl^lcMLT^SC^ 
3 if -5 . 

[ 0 0 0 4 ] 

[iff ff^CiiK 1 ] iff ^¥ 6 - 1 0 4 8 6 7 ^£>3g 

[#iff fF3CK 1 3 ITU-T Recommendation. J. 185, "Transmission equipment for tr 
ansierring multi-channel television signals over optical access networks by 
FM conversion " , 02/2002. 

[#ifffF3c«2] mm ikm. vf M-m^m^^^m^rz^t^km j . m 

fi *iiff ^^iftlfcfSB , Vol. J83-B, No. 7, dp - 948-959, 
2 0 0 0 ¥ 7 ^ 

[ 0 0 0 5 ] 

^g^iltsTm 2<7)f|-^lcJcoT^il-t^ztlcJ: *K i?l<7>Tf^i?2<7Mi^<7>)llfe 
« m 1 It S3? 1 <7>ff ^^^HfeM^/^^ t fflS^ISM 

A fiK 5> ib* s i? 2 <7) Tf ^ \z ft L T #j S * £ 
[ 0 0 0 6 ] 

^¥tm\t. z <t> «* 7 & m b \z m * t * $ ti £ t <?> . f^ssttitc^u, m ft sc 

[ii«»at5tft<ofS] 

[ 0 0 0 7 ] 

^HMJJii. z<50 j: 7 * B £#>le . if j|<j1 1 icieKco^BHii. mi<7>Tf-^T* 

tifc^^-^^m 2 am ^-z&m Lxftm-t zitmm mmizis^x. m 1 ^m^-x-m 

F ^ fc^«r < t tg&^&lcfi&SMI^icx^ ? F >K*>«ftfi tti i~ * 7 < ;i, 

. Sulfite t±i 2 ^ftffl^Jxfgi- Steffi Jx3g^l£i: . miiefiffl* s JxK^ 

m^T-mmfr^z nrzKm^nm^^^m^ z^m^&t^nz-rz z t-zftrnt-tz. 

[ 0 0 0 8 ] 



[ 0 0 0 9 ] 

Mft^-icov^T. so tea? 2 <7><t ^idm^ ^ * v >i t'M* < t ^^frmizm* zmfc®. 

[0010] 

if &m 4 tciets^f&H^ a s if ^ji 1 l 3 ^v^-f ti^tcie^^TtMff naicfc 

[001 1 ] 

if 5 iciets^f&BH a . if 4 iciet^^TtMft git* o t . Buie^2^-fi 

[0012] 

If 6 lcie«<^f£HHti. If 5 TtMfl . HiB^SHI^B^^ 

ft ^ £: itu IC if t M $t M <?"> R F fl-^ # t?7tll^ i: ^iKi" £ t£ h . ituie^^iK^S 

tc «* o t^ik^ titzF M-ft&mm ^-bstsftm ^mtui ^-iz^m-tzm 1 <mtm^m 
. mmm 1 nJtnR&^mz* ^x^mz ntzm^it^itF Mmm-? zmm^&t 
, mm?tfrm^&\z £ iirzmm.mm<7>RF it^^^^^tit^^m%it^\z^m 

ht5 5^«!7>a>M- ^SUlif:: i: * iff & t i" * . 
[0013] 

if >j<ji 7 icies^^HH a x n ji^ji 5 tciet^^Tt^ft t . mmt €3&^H*>*«b 
Kfcm^^ALx fcmz nrzytm^^^m^ zyt^mmut^m^tzKizmi' ^\z& 

te^m^m^gHc * ix^m 2 ntzmm,m^* . mmF M-ra^ta 2 ntz m ^ t mm m m 

fI^)RF ft-^ left Aft 5 7 i ;u yfgJ: . HU IQ "7 ;|, 9 ^J%tc «fc o T ft St £ iifzF M 

<?> R F ft ^ 5^^7 > n > m - h i- * r ^ > n > ^- h ¥^ t * M *. tz Z t * iff t *t Z> o 
[0014] 

it^Ji 8 \zmm<omn\$. m 1 ■nm^x-mmzfirzKm^-zm 2com^T*^mL 
x i^m-t ^ycmm^'tix^ . m 1 <^m^x^m^ tLrz^m^^^^-t ^ -y -y t , 
soie^iK^ ntzKit ¥^-^^^Mft¥tc^m-t « x -T- -v 7- 1 . Htiie^m 5 ti/immft 

1 ^^Sf\fl^f tttilt^XT-y SO left tti $ ii fc^M -ft <50 teffl * jx Ik -5 x >v 

[0015] 

if^ii 9 icie«<5o^B^ i±x h^jI8 icie«<7>7tMft ^fx^oT, Huis^ii^ti 

[0016] 

If ^JH 1 0 lcie«<7>^BHl±. mi<7)fl^T^il^ti^7\:ff^^m2^fi^-T^li 
L T fzM-f Z ytMii "ft vi X3b o Tv i 1 <J0 -ft ^-T-^ii 5 tifc^fe^i S ^ ^ -V 7' 

. mmfrmznrzycm^^-ft^mmm^izmm-tz^^vy't. mm^mz nrzmmm 



[0017] 

t*»oT. Huiem i <*>fi ^-tts f M-?£^JH2 n^ff^-e&s c t t . 

[0018] 

if ^ jh i 2 izmmco^m it^Jii i izmmcoytMit^^x^^x . mm%2 
<?>m^it. mm.mm^ rf m^x$>z z t^nrnt-tz* 

[0019] 

if ^Ji i 3 fcie«<^^HHii. if ?f<Ji i 2 iciem^TtMft^^ic j: o TituieF m- 

i: . Huie^M^ Intent it mt^it LTs huISF M-te^& 5 *i £ f f ^ # t? >fc ff ^ i: SO 15 
'(ItM^M^RF ff #t?}teff i: tc^iK-tS *t=- -v -? t , ituK^tK $ ftfc F M-IS^IH 
$ *i£ff ^#t?7feff -^^mMff^-lc^^ L . gati^f^!:, iuie^iK^ tifcftrM 

[ 0 0 2 0 ] 

If ^JR 1 4 tciei£<^^H^ a x =f ^Jl l 2 lcie«<^7tMfi^>S tc J: o T ftuIQF Ki- 
te ^fH 3 tifc ft ^-fc £ OfHUseftrMJ&M^ R F ff-^T^il $ tifc^t ft § * f ^ 
i: . buIQ^M $ ttfcTfcf! ^Sff L T . ^Mff-^lc ^^"t £ x -r- v -f t . ifuie^J& £ *i£ 

mtui^ituieF M-ra^& $ tifc ff 1 SuieiiTM^K^ r f ff ^ ic^^-r 5 x-r- v v 
i^m^mm-t § tz^^m^^w^m] 

[ 0 0 2 1 ] 

WT\ H®^#ML>5r^^*%BH^^]fe^«Jlcov^Ts¥,!ffllci^B^-t^ 0 zcfli, ill 
^it^-tLX. CATV ff ^ (9 0-7 7 0MHz) % F M - t£fE£ L M fe$C 0 - 6 G 
Hz^)FM-M$Hi¥t, ifc!2^)fl^i: LT, JHfeiC 11. 7-12. 8 G H z <^> 
BS/C SiMf I^RFfI1-tl;tt§o La>L£**<b, II fc^I2^) 

ff ^-<t> ^'frfflfe&a*^* oTfc^. mi<^-ff¥<7)i^Pi&^^^ffli:^ii^^* s i2<^ff^ 

tc #j m % ¥ x. £ ffl fe?5c If * ti li\ if <t> J: 7 £ ff ^ T o T t <fc < . T IS <7) ffl ^ lc FS/^ 
£ ft £ & <7>T* li &v^ 0 
[ 0 0 2 2 ] 

C ATV £<7>&* * > *>i>Vkt&<$^ (9 0- 7 7 0 M H z ) * . K 7 T -f ^ * A 

LXm&Wlz&m-? Zfix^t LX . I TUlcioTl^^tlTv^FM-l^i^jt^* 

§ c^^fF^it i ) o i^FM-m^it * y ^'ivkmm^-zfam^mLxfc 

[ 0 0 2 3 ] 

m 1 tc. 9 0-7 7 0 MHz«#ft>** CATV ff -^0-6 GHz^)FM-}Sf 
m^-ff ^-ic^m L 11. 7-12. 8GHz«BS/CSffiIRiw#f 

[ 0 0 2 4 ] 

H 1 <^7tKff 1 OTMt Mfeft 9 0 - 7 7 0 MH z^CATV ff ^^F M — 
HI 2 tc J: ►) MftSC^W $ tl. +'HNlK-fe^3 GH z. fflftSC^fiS*l6 GH z^FM-}^ 
mff ( 0 - 6 G H z ) \z $ *i * o TtMffi a 1 4 T- 1± . 3 co F M-ft&t&G ^ \z «k ») 
. T^ff ^-^^ft^ii 3 *U >feff ¥ t LTttiTl^ tl^o 
[ 0 0 2 5 ] 

C <7>^lJSiea$ tLfz^tH ^-It, ^g^llgl 1 8 tcfcv^T . BS/CSitilfl^RFS 



&<r><i*?vz «k o X S h iz^m^M 3 ft£ . c >fe ft f 14 . <&^k:J£ct* t\: it 4@ H 3 0 ic 
ckOiftS^ftfc^. )lc77^M o^^LT, WAt^) ft HB5 0 ic ft 3£ £ ft 5 . 
[ 0 0 2 6 ] 

K^mnW. 5 )t2^K^5 4 tioT, :fcff f^5>iK 2 ft £ » 3 ft ^^Ttfif- 

tt . 7*-h5M*-K ( P D ) ^7A'7>yi7th^U-F ( A P D ) & tr ^> T^m^ 
figs 6 2 J: V 7 2 tc «k o T * ft -fft^fUf flc^l& $ ft £ . 
[ 0 0 2 7 ] 

C AT V ft f^F M-^^^fI^-^#^ft^mMff^t±. F MUm%s 6 4 ic «k -o T . MI 
9 0-7 7 0 MHz^)CATVif icli^il, if iffi ^ 6 6^<*VLTtii702ft&o 
7j . BS/CS^RFi^jb s #*n§€^fl^li, ^ a >y * r *7 > n > ^ - ? ( L N B ) 
7 4 tc «k o X . fflfoft 1 . 0-2. 1 GHz<^BS/CS^ I F if lcitS$i$ti, 

itiTi^ft^o z^yt^mmm.it , yt 2 5>iKg§* 5 4 ^f£ffl ltv^^t, *hjj ah « & . m 

r^iK^^^Sfl^g J i: Pf & Z t icti . 
[ 0 0 2 8 ] 

HI 1 tc^ L «k 7 jc. Ttflf^^iK L Tmflfiflc^^-t £<t>t*14& < . 0 2lc^i-J; 
7 tc. Ttfff ^HMftf- ic^m LT)^«^it^ c t tT§ 02Ttt. )t7T^t 

4 0 t^LTf^Lfcfii^ii*, yt-m^m^ 5 21c * 0 . mnm^-iz^mz ft§ . 

[ 0 0 2 9 ] 

iXv^Tx c<^mMff f 14. fflft$C#l*|7 -f ^ 9 5 6 ic «k 9 . 6 GHz^T^CATVfg 
f<^F M-J«mftf otitis ft f i: . ^-ftWT^ft f ( 6 - 1 3 GH z ) t CfflfeS 

[ 0 0 3 0 ] 

mtit®. 0 — 6 GHz<t>F M-^^ttllf 14. F M&Ugg 6 4 ic «k 9 . 90-77 
0MHz<7)C ATVif tSi^tl, if *Sii 6 6 * L T Si ft 3 ft -5 . -7?. Mlfe$(6- 

1 3 G H z <D it f 14 . -7 a >y * y *7 > rr > ^ - ? ( L N B ) 7 4 tc is o T . ffi m <?> B S / 
C SirMKM^ R F IHfeS (11. 7-12. 8GHz) t«7^utJ:!l jH}R£ ft . B 
S/C S{ItM^M<7) I F mifefC ( 1 . 0-2. 1 GH z) lcJH&&£&$ft-5o 

[ 0 0 3 1 ] 

#ac 3 ft <^> fllfiK^J tc felt § § *<t> x -< v v ji \z o s^B^-t s . m 1 <50 A — I ^ IC jo 
It -5) * - 7 h >i Z ft f ft El 3 — 1 1 t^t. * 4? . E ^<?> -ft f It . ytit^XZhZtztb. 

x 0 2 <7) J — N ^ \z is rt % 7, - 7 h ;u % * ft ft 0 1 2 — 1 6 \z ^ ~? . 
[ 0 0 3 2 ] 

flFM-fif iHl 2 tc J: -5 m 2 ^H)^^ A ^ 3 HIlfeM * ^fE^i" -g> . cft^<7>^^ 
t± . HI 7 ic ^i- «fc 7 ic. 0 1^)E*T- li t^M ft fi 1 4 \z «fc 0 $ <b tc * § < & £ . 
[ 0 0 3 3 ] 

F M-l$^Hflft4. Jc^mm 6 0 <^F Mflif H 6 4 \z «k »J ®p $ ft . HI 9 ic^f «fc 7 
tc. G^T-C AT Vflf ^^fb^ < 3 t frXB *> ( #JNffF^:» 2 #M) . L^L 

***^>. BS/C S-RF flftcti. 0 1 0 tc^-t 7 tc . H^FM-SfH^I 

2 iifei* t » ^ 3 mM'tik^&fr^ <n$jHkP\ (11. 7 — 12. 8GHz) tcBlftSo 
^<J0fca6. -^n -y 7 > n > ^- 9 (LNB) 74tcJ:^). BS/C S - I Fflf ^) 

IHftlS^ (1. 0-2. 1GHz) \zmm LTt, HI 1 tc^i" Jc 7 tc . I fiLX°m 2 MM 
fcm&t. l3^HftlAH^«rti:»^ B S/C S if t M ®: 3£ <?> b£ ft f tc ?4 LT 

[ 0 0 3 4 ] 

iXk:. 13 2 ^-^^^TtSfg^gtcouTsftBfl-t^o H 4 tc^i" J; 7 tc . SI^BjS"? 
ttFM-^$«g§l 2 \z £ &m 2mM$l^& t , m SmM$t^&h*$t4i-t & „ ziah^m 
m 7 tc 7& •? J: 7 tc . H 1 E ^ T- 14 M If 1 4 tc J; ») $ h tc § < Z> » 
[ 0 0 3 5 ] 



f M-m^mm^-it. 02^f msuss 6 4 ic * *j Mm 3 tu 111 1 4 c^-t * 7 c . 0 

2 tf> L^T* C A T V ft ^fcsfcffc* < Uit-fh Z t t)*T>S £ (#*f ft Jem 2 #M) o L^L 
#fc*«b. BS/C S — R F ft -*Hc li . 0 1 5 ic^iT J: 7 fc . HI 2 ^M^T- F M-^^mm 
?^l2li^l*t, 13 ^il&^^*^^i^iglrt (11. 7-12. 8 GHz) lei 
ti £ » Znfzdb. m 2 <?> y° u v ? V *y > zi > ; < - 9 (LNB) 7 4 K: «k 0 . BS/CS- 

1 F ft ^fflfeBc^ (1. 0-2. 1GHz) lc^j& LT t .016 iz^k-f «k 7 ic . El 2 
<?)N^Tl2iifelAJ:, H 3 flic 8 9 . BS/C SiMf 1^) 

[ 0 0 3 6 ] 

* fc. 0 1 7 tc^i" «k 7 ic . F M-^^mH 1 2 6 G H z lii _h <D it Jfll J± f 

fcmWM^&lZ-ftzdblZlt. t^^)tlfli 1 4 tcfcv^T^v^ilS (8 0%gg) 
[ 0 0 3 7 ] 

cm 1 <t>#um) 

*%B^^m 1 ^hjmic & zytm<i$iw.<r>m !&m-& m 1 s\z^-? a zco*mmmw.T°iz 

. mfe®L 9 0- 7 7 0 MH z^CATV fl^F M-te£«§i 1 2 IC «k »J MfeMIi 3 tl 
. +'Q^SIt3GHz, MlfeSC^^i*! 6 GH z <^F M-m^mm^lz^m 2 *i S . 
[ 0 0 3 8 ] 

iXtc. ^t^ff^ 1 4 ii*3^FM-K^«1if?*if*«i^aL, ft7^i-£o F M- 

tis^mit^iz & ix^m^mz ntzitm^iz. ^^ikh 2 0 tc * o t 2 $ tis „ ^ik 

3 ti/i-^^Ttff ^-li. Ttm^^H 2 3 \z «fc v m^ff ^-ic3£«£ ti. ^ -f >i 9 2 
4\z J: v 6GHzJ,U^^%Iifi^tT, F M-J«j£fi ^ «k v t^ftSC^^v^Wft 

fiffliimgM 2 6 -z&mfrmmz ti. mmmm^ 2 7 x-mm^mmz nrzik. ^^H2 8tc 

=k *) BS/CS-RFfl^fc^ft$tiS. 
[ 0 0 3 9 ] 

ti/cHfui ^-a. Tt^iKu 2 0 tc «k v ^2 tifct 7 -^<7>7Uf ^-^^gp^p-t 

§ fc#>k:^g&^il3g 1 8 ic A7j2 ft£o c^^7-^<^7 , cfg^-tt. 7tmi%P^H 2 1 T*t 
8&J*fc»giag<?ft. t«Sli!^2 2T-ail^iI^tiT, ^Mi^ 1 8 tc At} 3 tl 

So 3 <t> 7^ ft ^ a . ^g^fiisi 8icfc^T, 2 8 fc*<b s ft^mmft ?t-^ 
g&^n 5 fts 3 t tc 5fc & o ;;x\ t^b&^PS^ 2 l . t^ilil^ 2 2 . lifflil^tl 
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